Abstract. We find new examples of locally equiaffine connections with parallel or recurrent projective curvature tensor. Certain applications in the theory of totally geodesic affine immersions are also discussed.
It is classical that P is an invariant with respect to projective transformations of affine connections. P vanishes identically when dim M = 2; and in the case when dim M > 3, P = 0 if and only if V is locally projectively flat.
An affine connection V is said to be with parallel projective curvature if VP = 0. And it is called with recurrent projective curvature if P is non-zero and there is a 1-form tp (called the recurrence form of P) such that (1) VP = ip®P.
In the above definition, "P is non-zero" means that there is a point on the 172 Z. Olszak, K. Siuka manifold at which P does not vanish. However, it should be added that any tensor field T satisfying the condition VT = ip ® T, for a certain 1-form ip, must vanish either everywhere or nowhere on M ( [11] , [12] ). Thus, for an affine connection with recurrent projective curvature, tensor P is non-zero at each point of the manifold and dim M > 3. Any locally projectively flat affine connection as well as any affine locally symmetric (Vi? = 0) has parallel projective curvature. And similarly, any affine connection with recurrent curvature (Vi2 = tp ( g> R, R ^ 0) and of dimension > 3 is locally projectively flat (see [13] for affine connections of this kind) or of recurrent projective curvature. It was shown in [4] that (a) there are affine connections with parallel projective curvature which are neither locally projectively flat nor locally symmetric; and (b) there axe affine connections with recurrent projective curvature which are neither of recurrent curvature nor of parallel projective curvature. Both the above assertions (a) and (b) do not hold in the class of Levi-Civita connections related to (pseudo-)Riemannian metrics (see [3] , [2] , [5] , [4] ).
An affine connection V is said to be locally equiaffine if around each point x € M there is a parallel volume element, that is, a nonvanishing n-form u> such that Vu> = 0. An affine connection with no torsion is locally equiaffine if and only if its Ricci tensor is symmetric (see [6] ). In the case when V is a locally equiaffine connection, the Weyl projective curvature tensor P can be expressed in the following way
Our purpose is to find new examples of locally equiaffine connections with parallel or recurrent projective curvature.
The connection
Throughout the rest of this paper, we always assume that n > 3 and Latin indices take on values 1,2,... ,n, while Greek indices vary on range 2,3, ...,n.
Let (x 1 , x 2 ,..., x n ) be the Cartesian coordinates in the space R n . Consider an open, connected subset U of R n and a non-zero vector field E on U,
We endow U with an affine connection V by assuming
Denoting by rf the components of the connection V with respect to the natural basis, we write Iy = f'sjs]. The components of the curvature tensor R and the Ricci tensor Ric of V are as follows
Hence we see that the Ricci tensor is symmetric, if and only if d a f l = 0. In the sequel, we suppose that V is equiaffine, so that d a f l = 0 is fulfilled. Thus, the possible non-zero components of the curvature tensor, the Ricci tensor and the Weyl projective tensor of V are the following
Consequently, the only non-zero components of the covariant derivatives of the curvature tensor, the Ricci tensor and the Weyl projective tensor are the following
THEOREM. Suppose V is a locally equiaffine connection defined by (ii) It is a straightforward verification, that (10) always implies (12), which is the recurrence of P, (Hi) By (14) and (17), the components of the recurrence form are given by (11).
(iv) In view of (2) and (5) The last condition is fulfilled with a certain 1-form ip if and only if there is a constant D such that g = Dh. This completes the proof.
In view of the above theorem, we see that to construct examples of locally equiaffine connections with recurrent projective curvature it is suffcient to seek solutions of the system of partial differential equations (10) and (9). We consider the following cases: where (a, b) is an open interval, -oo < a < b < -l-oo, V is an open, connected subset of R n_1 and the functions g, h depend on the variable x 1 G (a, b) only. It is obvious that in this case, functions satisfy (10) if and only if they are of the form Since [Cf ] is trace-free, contracting (24) with respect to a and ¡3, we obtain (n-2)(a r ff) = Z x (dxh)C}.
Transvecting (24) with dph and using the last relation, we find
Hence, since n > 4, we obtain Note that under any fixed index i, the algebraic rank (with respect to a, (3) of the right hand side of (27) does not exceed 2. Therefore, (27) obviously implies diq = 0 and <9, ((d a h) 
